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(54) Aqueous glittering ink 

(57) A glittering ink contains scaly glittering parti- 
cles, a water-soluble resin, a water-soluble organic sol- 
vent, water and, optionally, a colorant. The particles 
have a smooth metallic surface, advantageously a me- 



dian diameter of at least 10u.m, a ratio of smoothness 
on the particle surface to a median diameter of not great- 
er than 0.011 , and a surface coating ratio of the said 
colorant if present in a written mark of not greater than 
80% in a state of a dried written mark. 
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Descriptf n 

BACKGROUND OF THE INVENTION 

5 Field of the Invention 

[0001] The present invention relates to an aqueous glittering ink which can be suitably used for writing tools, printing 
inks, fields pertaining to coatings, cosmetics, and the like. 

io Description of the Prior Art 

[0002] Heretofore, for the purpose of obtaining written marks with metallic luster (metallic tone) such as gold and 
silver, aqueous inks using glittering pigments have been proposed. For example, Japanese Unexamined Patent Pub- 
lication Hei 7-118592 proposes an aqueous ink using an aluminum powder pigment. Japanese Unexamined Patent 

*s Publication Hei 8-1 51 547 proposes an ink using a pearlescent pigment. Japanese Unexamined Patent Publication Hei 
1 1-29734 proposes an aqueous metallic ink prepared by coloring an aluminum powder with an organic pigment. 
[0003] However, in the case of such conventional aqueous inks using glittering pigments such as aluminum powder 
pigment, pearlescent pigment and the like, although handwritings or coated films with metallic tones of such colortones 
including red, blue, and the like can be realized, it has been difficult to obtain written marks or coated films glittering 

20 with strong glittering feeling (effect) and spatial effect in a dimension different from the original colortones. Moreover, 
although in order to obtain, in particular, colored metallic color, a method has been adopted in which these glittering 
pigment particles are colored with coloring materials such as dyes and pigments, there has been a problem that the 
glittering feeling is lost despite the improvement in color development. 

25 SUMMARY OF THE INVENTION 

[0004] As a result of intensive studies for achieving the said objects, the present inventors have provided an aqueous 
glittering Ink containing scaly glittering particles, a water-soluble resin, a water-soluble organic solvent, and water, 
wherein the said scaly glittering particles have a smooth metallic surface, especially a metal surface. 

30 [0005] By using the above composition, the present invention can provide written marks or coated films having a 
stronger glittering feeling and a spatial effect, in that incident light is reflected totally on a smooth metallic surface with 
a glitter interspersed in written marks or coated films without losing glittering feeling, compared with an aqueous ink 
using conventional glittering pigments and unlike the conventional written marks or coated films which make color 
tones metallic. In addition, in an aqueous ink according to the invention, scaly glittering particles having a smooth 

35 metallic oxide surface rather than metal may provide written marks or coated films with a flittering feeling. However, 
these metal oxide-surfaced glittering particles give a lower glittering feeling than glittering particles which have metallic 
reflection, and do not give the same spatial effect in written marks or coated films, and accordingly a metal-surfaced 
particle is preferred. 

[0006] The glitter can be achieved provided that the scaly glittering particles have a smooth surface and preferably 
40 a metal surface. However, as for glittering particles with a small diameter of less than 10u.m, the glittering effect is 
relatively poor. Therefore, it is difficult to obtain written marks-or coated films having stronger glittering feeling and a 
spatial effect that have never been achieved in that a glitter is interspersed in written marks or coated films even though 
the written marks or coated films can be made metallic in tone. Therefore, the size of a particle diameter also affects 
the glittering feeling and the median diameter of the said glittering particles is preferably at least 1 0u/n, at least 25\im> 
45 preferably not less than 30um and more preferably over 30u.m to 40um, 50ujti. That is, a large-sized glittering particle 
with a diameter of 30-50um is preferable. 

[0007] Further, in particular, as a preferred mode of the present invention, the inventors have adopted an aqueous 
glittering ink containing scaly glittering particles, water-soluble resin, water-soluble inorganic pigments, colorants, and 
water, wherein the said scaly glittering particles have a smooth metallic surface and a median diameter of at least 

50 10ujti, a ratio of smoothness on the particle surface to a median diameter of not greater than 0.011 , and a surface 
coating ratio of the said colorant on the said particle surface of not greater than 80% in a state of dried written marks. 
[0008] By adopting the said constituents, written marks or coated films can be obtained with a stronger glittering 
feeling and a spatial effect which have never been achieved in that a glitter is interspersed in written marks or coated 
films, as well as a good color development compared with the aqueous ink using the conventional glittering pigments. 

55 [0009] And further, as a preferred embodiment of this invention, in addition to the above-mentioned constitu nts and 
characteristics there is provided an aqueous ink having pseudo-plasticity fluidity (thixotropic property), preferably an 
aqueous ink having a thixotropy index (T.I. value ) of not less than 1.3 represented by the ratio of V 05 to V n 0 (V 05 / 
V 1 0 ), wherein V 0 5 is th viscosity at a rotation sp ed of 0.5 rpm and 0 is the viscosity with th rotation speed of 1 .0 
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rpmwhenth ink is measured by an ELD-type viscometer i3<>Ri4™ n . 

an aqueous ink having ps udo-plasticity K»ZE£ „ Z\ ' J tem P eratu "» of 20»C), more preferably 
1000~10000mPa . s, She viscos^ when ^S^SS^ST^-^ 5 * 1000 ~ 15000m P« • «. PreferabJ 
con at the temp rature of 20-^ ^ v,scorneter at a ^tion speed of 0.5rpm(3-R1 4 

P^wES^^ ofcontaininothescaiygiitt^ 
it is capabie of controlling the dispeSS ofTe sl ^ 

mentation of the sea* glLng pSTli HCf "V" ? ^ ° f preventin 9 *» 
appoint pen, for exLple.ft^ 

strong color deve.opment of the colorants at a Ime w e S^S^EXT^ ° f I" partiC,es and the 

spatial effect that have ^^JZS^Z ^ * Stro ^r glaring feeling and 

losing glitter, compared with an aqueousTus^ Iventna. TnT " m martB ° r ^ fi,ms - witho * 
marks or coated films which give a metallic tone MnVent '° nal 9 " ttenn 9 P'S™"* and unlike the conventional written 

losing glitter, compared with an aqueous ink us* SnSZi n wntten marte ° r films, without 

™rks or coated filrrs which mak^ 
20 [0013] Further, the other object of this invent JT aCh ' evmg , better ""^ development of colorants, 
feeling of the gl^enngpa^rar^ 

and good writing performance of the ink. oeve,opment of tne colorants at a t.me, while maintaining the stability 
BRIEF DESCRIPTION OF DRAWING 

T'^VlTnST C SeCti ° na ' ^ Sh0Wi " 9 thS *** - «*» *™ writing with the 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

(Scaly glittering particles) 

theglassflakepartfcleshavingasmoothmeteSrface T J beconcrete > examples that follow include 

surface, and aluminum particles whose paS^ 

itisimportanttohavesuch particles havCs^^^ 
dia ™terofatleast10um,ara^^ 

^Inrmanr^ **• ^ «— by ESt*. analysis using an 

«■ said smoothness is the averagTX ,u e of R ' SI' ? HRA 8aaHC1 °° " 

the several glittering Pa^J^Tlt^^^ZTZ^ ™ M ° n eaCh SUrface of 

using the electron microscope manufactured bjSK? |SJ STZ?"-" ' i,mS 3 ^ ° f dryness * 
[0018] According to this invention when the in^IwH» ^ name of " ER A-8000: 

or coated films in 

*> maximum value of the said iJ^^^S^I^ V*- ^ and the Sma,ter the R max ■ the 
venters havefound that, when the m^ 

as the ratio of the smoothness (urn) ™ P arS ^lu^lt Z f ? 9 re,ate is — *** 

(*™ethness(un,)^^ 

-tingra^^^ 

the "surface coating ratio of the colorant defers to^teco^tfina ratioofth''* n a ®^e of dried written marks. Here, 
cov rs* S u rf aceofap artfc ,eandisre P r ^^S^^r 
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« ram tercapabl of the adjustment, d p ^^^^^l^ eo ^ ana ° 1t1tl «>'°rant" is the pa 
theg^nngfeenngonrSra^ 

median diameter of the scaly glittering parties hu noMe« n ' . th ° *** ° f an a " ueous ink wherein me 
» surface to the said median diLeter ex^ O oTa carina T* ^ °' Sm °° thneSS °" the 

reduced. In the case of an ink wherein the surface coat g 72 o^he^ .^f " ^ ° r ^ *» is ab ° 
scaly glittering particles in written marks and coated Wms mS! „ ' 0rant °° atin9 the surface of *» said 
For information, in the case of the sca£ SSSSSS^ZS^!?" ^ 9,itterin9 **» fe abo rcdu <** 
less than 30um, more preferably over £!XX£!£^ZZ IT '* * ^ Preferabl * not 
» glaring feeling appears in written marks or coateS lar 9 ermedla n ^ameterof 30~50um, the excellent 

^le of having the said parameter include 
a flake of glass is coated with a meta. ^Zl^S^tST t9 ^ niMmv ^^^ 
term of inorganic particles coated with a wZ^^S^S^. T? m deflned 38 a 3 eneral 

P»22] The aqueous ink containina such m^'Jl l 6 ° f 3 metal or a metallic ° xid * 

"-onthepariiclesu^^^ 
sa.d colorant on the particle surface of not greyhen IwT^Tl «^ ' SUrfaCe ^ rati ° of *• 

written marks or coated films with a glittering feeta and e sol. b ^f^' 6 of f °™ in 9 

and the good color development which theSS have 9lftten ' n9 PartiC,6S 0ri9ina,| y hav * 

Renames of .etashine REFS X^ 
S,e/on^^ 

GF2125", "Crystal Color GF2125-M" -C^Co^G^- r, ~ ' ' ^ trade names of "Crystal Color 
ones coated wfth nickel^hromium-moS ^ GF214 °- M " ™ be Also 

Color GF2525", "Crystal Color GF2525S1" "cZ^Cofor S^" ^ ^ Underthe tr ^e names of "Crystal 
Also, one coated with brass available from thJZ-Z^Z^™ ^ Color GF2540-M" can be mentioned, 
coated with sifcer alloy available from the ^^2^^211? "T * C ° ,0r GF250 °' one 

poW^Oor^-PaiiocromGoldLI^^ 

"Paliocrom Orange L2800" can be mentioned addfo^S^^ and 
ample, ones available from BASF AG under the SSS^^^V^iS^ ca -^ a,so be —A *> ex- 
L4000" can be mentioned. Moreover, ^^ZfmT^I^^r^ ^ ^ 5 °°" 3nd " Pa,ioc ™ Red 
example, ones available from BASF AG ^VeSn^LTZ alu ™»™™9™** can be used. For 
L3001 » can be mentioned. Mica coated with reduced JiZT^f h T C ° PP6r L3 °°°" and "™<**<™ Copper 
from BASF AG ""der thejra*^^ For instance, ones avaifanle 

rSr? !^ Ve( 22^I^ Pa,,0CrDm BIUe S ^ r L600r «» b ° 

LJat^orrzrroo^ 

°™.andasurfacecoa« n g^^ 
'-uredbyToyoA,^^^^^^^ 

d.ameter: 18 urn), "WXM 1440»(median diamet r 30 umTand - WM ^ ™" SA ^<*™ 

as a.ummum powders, "WXM 1440"(median diameKo urn) Z ^XM S5" rT 5 ° ^ P3rtiCU,ar ' 
m drand.amet risnot, ss than 30 .m.that w*h a m dKi™ ' ^-7^^ 
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amount of ft. |„„. *„,,„ ^ S^iZSlSSS^T^ " " ** WelSW rela *» •> *• 

(Water-soluble organic solvent) 
9'^ P-P/lene glycol and P o^^ 

glycol monomethyl ether, diethylene alvcol monnmT , * . 38 glycenn ' 9 lvco1 ethers s "ch as ethylene 

[0031] The content of the wate Soluble ^ rt^SST " T*?™ * * ° r m ° re of *«"■ 
the total amount of the ink. When the oi«Kl2riSEJI^^ B T 7 1 ° 0 " 4 ° % by We '' 9ht re,ative to 
to the total amount of the ink, the pen tip b«m« SSr ^ " *** than 1 00% wei 9 ht 
content of the water-soluble so Jnt excee^.% ^T r lZ S.*! ? beC ° meS ' iab,e te ,reeZe Whe " *• 
coated films is difficult to dry out as well as solubilt of Z^Z ?l ****** am0Unt ° f the ink - or 

(Colorant) 

[0032] A colorant may be used in the Drespnt immnti™ -ru 

of coiors. it is important that such a «EZSS?S^J^ * T™* °" the ink «*» to a 

nor does it influence the color ^opn^^teTjJT!! T* the ^ "** 9,itterin 9 P arti <*« 

with high solubility and dispeisibility anTSoST 9> ^ 9litterin9 particles - Morcover . ^lorants 

P-gments, quinacridon pigments, anthTaquinone J^S SSSJS^"' P k^"*' threne Pl ' 9men,s - 320 
pennone pigments, perylene pigments, "ndolenoneSgnTen^d azomet^^ 9 ° T"* * i0indi9 ° P '' 9mentS - 
colored resin emulsions and the like can be mentioned^ ateo^ and fluorescent pigments, 

The present invention can use one species of pioment o Tn „Z * * he tomi ° f a pigment dispersion, 

addition, several scaly glittering pJ*Z£!^*J^ T m ° re Species of pi 9 mente combination. In 
particles relating to this invention' and ^^SSS^^r 1 J"* Further ' the «^ 
glass flake particles, metal coated inorganic pate aC22 ? 080 * m ' Xed and used - For e *™P'e. the 
like can be mixed. Furthermore, they can be Sd wi* ooacZn ^ TT^ peariescent and the 

white pigments such as titanium oL, alkytenTbr^ 

Pigments) wrth opacifying power of vanousSpJ SS^S52, P ^ F""* 

m sr? ateo can be used tog ' ther ^Eees^ ^ and the ,ike - ^ metai 

^LX^Xr S t 1 !^^^ ^ *« a -us inks containing 
high spatial effect to written manner coatS^^ TfSS^T T fee,i " 9 an " 

metai coated inorganic pigments can add high SJ^i^S^ * C ° nta,nin9 but 
containing cotorants, however, are extreme* 2Si^^T^^ W ^^^ e ^«^^ 
depending upon the hue or the like of the clSn^nS ^ ^ * M ^ 9,ttteri " 9 feelin 9 

Lli^aTaoiT^ 

visually recognized. When the 00^^^^'^^ ° f the ink ' bv *• colorant is difficult to be 

becomes so high that the fluidity I^T^^^^ ^^^ m ^'^ ftBrt8 ^rtthelnk 
depending on its type, ranges fTmtos < 5 nU,n am ° Um ° f th b compounded, which varies 
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(Wat r-soluble r sin) 



rSh/l Water - S ° lu | b,e P referab| y « ° to the water-soluble thick ning resin which is capable of dispersing 

JcSSfST 9 P f T ° f PreVentin9 * m frcm P«***n- Pabular, in order to mak a coating ratio o" 
acoloranttoth wntt n marks of the said scaly glitt ring particles not gr at r than 80% , it is important to adiusUhe 

biTr; h r^ 9ltterin9 partfcies 3,1(1 *• pigment partfcies ^ to ad * st *• ^ * ^ti -sssr 

cT=^^ 

E, n,tS b,e "r 8 '" 8 P ° lysaccharides - for exam P'* nnicrobial polysaccharides and derivatives thereof in- 
cluding pullulan, xanthan gum, welan gum, rhamsan gum, succinoglucan and dextran; water-soluble polysaccharides 

auTaraSl^ T™' '""I 1 ™ °™ ^m, tara gum. locust l£^£5 

gum arabinogalactan gum, gum arable, quince seed gum, pectin, starch, psyllium seed gum, pectin carrageenan 
alginic acd , agar and the like; water-soluble polysaccharides derived from animals and derivatives ,heS ng 
ge.atin casern and albumin. Moreover, N-vinylacetamide type resins such as N-vinylacetamide resin SSooSSS 
N-vinylacetamide resin can be used as the thickening resin. e resin ana crossi.nKed 

^HL P r ent '7 en * 0n ' the miCr0bial P 0| y sacch a"'°es and derivatives thereof can specifically and preferabV 
oi ZoornZVl *Z Water - SO ' Uble r6SinS - SuCh water-so.ub,e resins can be used eitheralone oHn combines 

[0039] The water-soluble resin is preferably contained in 0.01 - 40% by weight relative to the total amount of the ink 
If the content of the water-soluble resin is less than 0.01 % by weight relative to the total amount of the ink effect on 
SEES? ° f r G t S erin9 Partfc,eS inC,Udln9 9,388 " ake partte,es ' metal coatedto^^ 
of the ,nk, the viscosity of the mk becomes so high that the fluidity becomes poor. The optimum amount of the water 
soluble res.n to be compounded, which varies depending on its type, ranges 0.05 - 20% by weight 

(Synthetic resin emulsion) 

[0040] As previous* mentioned, the present inventors have found that in order to obtain written marks of metallic 

least 1 0 urn, a ratio of smoothness on the part.de surface to a median diameter of not greater than 0.01 1 and a surface 

coahngrm.oofthesaidcolorantinwrittenmarksofnotgreaterthanBt^together 

The scaly glttenng particles can provide, to written marks or coated fi,ms, glittering feeling and spatia 

SI!! H ° WeV6 \ J 8 ? h ! Ve alS ° f0Und that atthou 9 h an a «> ue ° us 9littering ink containing a water-soluble thickening 
Se^ 

rn^rLZV B I, ^ 7* *" 9litterin9 PartiC ' eS inC,Udin9 9' ass f,ake P articles *e like to written 
10 urn, preferably not less than 25 urn, and , more preferably not less than 30 um. Accordingly in the case of the 

S^iXT 0 slitterin K 9 pa 1 ,c,es including g,ass f,ake parUcles - ^ P-fcSSc^^S 

pigments and the l.ke are eas.ly peeled by friction after writing or coating and it is difficult to maintain high glittering 

En 9 , 2 SP r f ^ 'I Written markS ° r ^ fi,mS ' Tneref0re ' the durabilrtv of marks or cVated S 
having glittenng feeling and spatial effect becomes poor. 

[0042] From the above-mentioned situation, an important problem is to provide aqueous glittering inks which can 

SrST 9 * 9 T" 9 fee " n9 and Spatia ' effeCt f0r * e written marks or «**d fi ""s without deteriorating 
characteristics or writing characteristics and without inhibiting the effects on the high glittering feeling and spaS effS 
denved from compounding the glittering particles including glass flake particles and the like 

[0043] As a result of intensive studies for solving this problem, they have provided aqueous glittering inks containina 
ghttenng particles, a water-soluble thickening resin, a water-soluble organ £ solvent and wate? and ur^SSnteiZ 

set oZ:z w, ri ,xes t 9,itterin9 partfc,es ' e - g - giass flake pi9ment - to written ^szxr* 

Kse a 2rS ' tT? P0SS ' b,e ° Pti ° n f ° r fiXin9 SUCh 9littenn9 partiCles t0 written marks or «** *» 
is to use a water-soluble synthetic resin as a binder component. However, in the case of some water-soluble svnthetic 
resins^ the contents thereof -are setto be high in order ron^lUt^a^P^^^^S^ 

TLT ° f *! thfckeninS ^ 3nd dfeperSibi,rty ° f » co,orant a " e ^ infiueTel 

rtJ^SS m y * 6 V,SCOe,astici, y of ink ar BreaBy reduced, which leads to reduction in writing 

TZ^JE^ZT ! T \TT ^ " 00316(1 fHmS iS Sh ° Wn ' aaueous inte snould -t be he 
on s wherein high glrtt nngf ling and spatial ffectofth glittering particl s ar contain d but are poor in writt n 
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marks or coated films. 



[0045] The present inventors have made further intensive studies. As a result, they have found that the u< «f « 
Tecteo^^ 

i effect by compoundin9 - 9mterin9 * and ^ «~ ~ 

[0046] Accordingly, the aqueous ink of the present invention which contains a glittering particles with a larce oarti^ 
r^«? I ' *" 9 cnaractens t'cs and color of written marks or coated films 

SZZSTS* an """° " n ° n ' onio n " > "" n " s or «*» - -SSTi 
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glitt ring particles including glass flake particl s to written marks or coated films. If the content of the synthetic resin 
emulsion xceeds 40% by weight in solids relativ to the total amount of the ink, th solids are so high that writing 
characteristics are deteriorated because of, for example, film formation at the pen tip. In addition, written marks or 
coat d films ar liable to whiten. In order to improv the f ixability of th glittering particles including glass flake particles 

s and the lik to written marks or coated films further, the most d sirabl content of th synthetic r sin mulsion is at 
least 0.3% by weight in solids relative to the total amount of the ink. Moreover, in order to improve writing characteristics 
further, the most desirable content of the synthetic resin emulsion is 20% by weight in solids relative to the total amount 
of the ink. That is, the optimum content of the synthetic resin emulsion is 0.3 - 20% by weight . 
[0056] In addition, also in the case of the ink containing the synthetic resin emulsion as a binder component together 

10 with the glittering particles including glass flake particles, it is important that the resins can adjust viscosity of the ink 
and facilitate dispersion of the glass flake pigment and prevent its precipitation. Water-soluble thickening resin with a 
function to form a film of written marks or coated films can be used. For example, microbial polysaccharides and 
derivatives thereof can be used, including pullulan, xanthan gum, welan gum, rhamsan gum, succinoglucan and dex- 
tran. Water-soluble polysaccharides derived from plants and derivatives thereof also can be used, including tragacanth 

15 gum, guar gum, tara gum, locust bean gum, ghatti gum, arabinogalactan gum, gum arabic, quince seed gum, pectin, 
starch, psyllium seed gum, pectin, carrageenan, alginic acid and agar. Water-soluble polysaccharides derived from 
animals and derivatives thereof can also be used, including gelatin, casein and albumin. 

[0057] As the water-soluble thickening resin, salts (sodium salts, ammonium salts and the like) of water-soluble 
resins (acryl based water-soluble resins, styrene-acryl based resins, styrene-maleic acid based resins and the like), 

20 water-dispersion type resins and the like can also be used. 

[0058] In the case of inks which contain a synthetic resin emulsion as a binder component together with the glittering 
particles including glass flake particles and the like, the microbial polysaccharides and derivatives thereof can be used 
preferably among the said water-soluble thickening resins. Such water-soluble thickening resins can be used either 
alone or in combinations of two or more of them. 

25 [0059] In the case of inks which contain a synthetic resin emulsion as a binder component together with the glittering 
particles including glass flake particles, the water-soluble thickening resin is preferably contained in 0.01 - 40% by 
weight relative to the total amount of the ink. In the case where the water-soluble thickening resin is less than 0.01% 
by weight relative to the total amount of the ink, the glittering particles including glass flake particles are liable to 
precipitate. If the water-soluble thickening resin exceeds 40% by weight relative to the total amount of the ink in the 

30 case of the ink containing the synthetic resin emulsion, the viscosity of the ink becomes so high that the fluidity becomes 
poor and writing characteristics are deteriorated. The optimum amount of the water-soluble thickening resin to be 
compounded somewhat varies depending upon the type of the water-soluble thickening resin, but is 0.05 - 20% by 
weight. 

[0060] Also in the case of the ink containing a synthetic resin emulsion as a binder component together with the 
35 glittering particles including glass flake particles and the like, water-soluble organic solvents which are capable of 
preventing both drying at the pen tip and freezing of the ink are preferably used, which can be exemplified by glycols 
such as ethylene glycol, diethylene glycol, triethylene glycol, propylene glycol and polyethylene glycol, polyhydric al- 
cohols such as glycerin, and glycol ethers such as ethylene glycol monomethyl ether, diethylene glycol monomethyl 
ether, dipropylene glycol monomethyl ether and dipropylene glycol monopropyl ether, and the like. These organic 
^0 solvents can be used either alone or in combinations of two or more of them. 

[0061] As for water-soluble organic solvents, aliphatic monohydric alcohols with 1 to 4 carbon atoms, aliphatic pol- 
yhydric alcohols such as glycerin, glycols such as propylene glycol and glycol ethers such as propylene glycol mono- 
methyl ether and the like are preferably used. 

[0062] Also in the case of the ink containing the synthetic resin emulsion as a binder component together with the 
^5 glittering particles including glass flake particles and the like, the content of the water-soluble organic solvent is 1 -40% 
by weight relative to the total amount of the ink. In the case where the content of the water-soluble organic resin is less 
than 1% by weight relative to the total ink, a pen tip is liable to dry and the ink becomes liable to freeze. If the content 
of the water-soluble organic solvent exceeds 40% by weight relative to the total amount of the ink, the solubility of the 
water-soluble thickening resin is influenced and written marks and coated films become hard to dry. In the case of this 
50 ink, the optimum amount of the water-soluble organic solvent to be compounded varies depending upon the type of 
the water-soluble organic solvent, but is 5 - 30% by weight. 

[0063] Also in the case of the ink containing the synthetic resin emulsion as a binder component together with the 
glittering particles including glass flake particles and the like, colorants can be used. The use of colorants can adjust 
the color of the ink to various colors. It is important to use colorants which do not react with the glittering particles 
55 including glass flak particles and do not influenc th coloring of the glittering particles including glass flake particles. 
Moreover, those with excellent solubility and dispersibility ar preferable as a colorants. 

[0064] For example, water-soluble dyes such as acid dyes, direct dyes and basic dyes (triphenylmethane-type, xan- 
thene-typ , anthraquinone-type, metal compl x-type, copper phthalocyanine-type and th like), organic pigm nts or 
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<''I^^»P^V»M^^JL^^V' l ^.^°»*°»«l>ound«ltail, fan, 

^^^^ 

tota. amount o, th^ink. ^C2n£ ° * re,ative to th ° 

coloring by the colorant becomes dfffcult to be Zl ^oaJlSZ^T *** ° f * e ink - »• 

to the total amount of the ink, the viscosity ? colorant excoedB 30% by weHiht relative 

feeling is deteriorated. Tne op imum S of the S ° 9 * ** *** beC ° mGS P °° r and 9 ,itterin 9 

0.05 - 20% by weight. ° ,0rant l ° bG com P ou "ded, which varies depending on its type, is 

(Viscosity range) 

S CTSSy^ «* " P*- - ^ above, 

resented by the ratio of v ' ! to V?! V >Xr^v I ^ mdeX ^ ValUe > is not ,ess tha " 13 *P- 

V, 0 is the viscosity with th°e rotat on sp^ onolZZe^ "? ** ^ ^ ° f 0 5 " m "* 

cone, at the temperature of arc* fS^ZZZs^iI^ an EL °-*P° vtaomehr (3-R14 
with V 0 , of 1000~15000mPa.s, L v^ZTSLJ^ 

0.5rpm(3-R14 cone at the temperature of 2^^ rc Ti le ^ VISC ° meter " Bh * ^ Speed of 

V M is the viscosity with the rotatioi ieedofo ^t^TX^ JT^^^ 1 ^'^ 
the ink is measured by an ELD-type ^ 

plasticity fluidity (thixotropic prepay) wS^^J^^ t t e h mpera,Ure of 20 ° C > and having the pseudo- 

containing the said glittering particles relating M ,° 3 ' SmCe the vfecosi * is low in *» case of the ink 

precip Jon over ^tSKJ^TS ^ZZS5' ^ * P — ' ^ ^ »~* — « 

"ighthatthewri^^^ 

(Other additives) 
(Applications) 

ball-point pens and the like), an aquetr q "Snna^ 
glittering inkfor coating and theZZXe^T^ 

ball-point pens. ' '* ' S P art,cular| y «» most desirable as an aqueous glittering ink for 

glass flake particles having a smooth metallic surfa- 9,,ttenng particles - in P articu '*. 

and metal coated inorgani parses ^e^eS^T! " ^ haVi " 9 8 Sm ° 0th ^ surface - 

Pensaretheoneswmfanaqu^ ^'-Poin 
•satieasno.m.pref rablyV, 
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the case, over 30ujm to 100u.m, that is, 30-~100ujn. 
(Method of preparation) 

5 [0073] Theaqu ousglitt ring ink of th present invention is not specifically limited but can b obtained, for example, 
by mixing and stirring ingredients such as water, a water-soluble organic solvent, a glass flake pigment and a colorant 
or a pigment base to disperse them, and thereafter charging a water-soluble resin and filtering the resulting mixture, 
and subsequently degassing. In particular, the ink containing the synthetic resin emulsion as a binder component 
together with the glittering particles is preferably prepared by the following process, although the preparation is not 

10 specifically limited. First, water, a water-soluble organic solvent, and, as needed, other additives are mixed and stirred; 
to the mixture is charged the glass flake pigment, and the resulting mixture is stirred; and thereafter a water-soluble 
thickening resin is added and stirred. Next, the pH of the mixed liquid is adjusted as needed, and a colorant is added 
and stirred, as needed. Subsequently, the synthetic resin emulsion is added and mixed. 

[0074] Asforthese preparations, heretofore known dispersing techniques, degassing techniques, filtering techniques 
15 and the like can be adopted. 

(Method of forming the written marks and the written marks) 

[0075] The method of forming the written marks of the aqueous ink in the present invention is not specifically limited, 
20 but such a writing method of the aqueous glittering ink is preferable as having scaly glittering particles with a median 
diameter of at least IQujti, a ratio of smoothness on the particle surface to the said median diameter of not greater 
than 0.011 , and a surface coating ratio of the said colorant on the particle surface of not greater than 80% in a state 
of dried written marks, wherein the said scaly glittering particles are interspersed with a rate of not greater than 80% 
with respect to the total written surface and the said coloranfs particles are interspersed among the said glittering 
25 particles. 

[0076] Figure 1 is the schematic sectional view showing the typical example of written marks when writing with the 
ink by the said writing method. As shown in Figure 1 , in the embodiment of the present invention, the glittering particles 
101 having the said property value are interspersed with the rate of not greater than 80% with respect to the written 
surfacel 0 on the surface of a sheet of paper 2 (a coated surface) and are capable of forming written marks 1 in which 

30 coloranfs particles 1 03 are interspersed among glittering particles 1 01 and glittering particles 1 02. In written marks 1 , 
when seen in a microscopic manner, the glittering particles 101 and 102 having the said property value are set on a 
sheet of paper 2 (coated surface) maintaining the smooth surface to the concavo-convex surface constituting the said 
coated surface, further among the glittering particles 101 having this smooth surface and glittering particles 102 having 
this smooth surface , the colorant's particles 103 are interspersed as a particle group partially absorbed in a tissue of 

35 a sheet of paper 2. In the embodiment of the present invention, written marks are shown by the two types of glittering 
particles 101 and 102. As a matter of course, however, it is important to make such written marks wherein several 
glittering particles exist and the colorants are interspersed among glittering particles having the said property value 
and the particle group of the colorants are arranged. By adopting such writing method or forming method of the written 
marks, the glittering particles have several smooth areas with a variety of angles interspersed on the surface of written 

40 marks due to the concavo-convex surface constituting the surface of a sheet of paper 2 (a coated surface). Moreover, 
since these glittering particles are the scaly glittering particles wherein the surface coating ratio of the said colorant on 
the particle surface is not greater than 80% in a state of dried written marks, there is little or no incidence of the light 
to the coloranfs particles covering the surface of glittering particles 101 and 102. Therefore, without disturbing the 
reflected light to the respective smooth surfaces of the glittering particles, the incident light 31 and reflected light 32 of 

45 light 3 can be obtained depending on the smooth surface of the glittering particles. Moreover, as shown in the Figure 
1 , since the incident light 31 and reflected light 32 of light 3 occur at a different angle to the respective smooth surfaces 
111 and 112 of the glittering particles 101 and 102, by subtly changing the angle at which the written marks are seen 
at the eye's position the starry glitter is to be realized. Further, since the embodiment of the present invention refers 
to the written marks wherein the glittering particles having the said property value are interspersed with the rate of not 

so greater than 80% to the total written surface area on the surface of a sheet of paper (a coated surface) and the coloranfs 
particles are interspersed among the glittering particles, the glittering feeling of the glittering particles and the color 
development of the colorant are maintained with good balance thereby providing the starry glitter and color development 
with each other synergistically. Here, when the glittering particles having the said property value are interspersed with 
the rate of exceeding 80% to the total written surface on a sheet of paper ( a coated surface), even if there are colorants 

55 among th several glittering particles, the color d velopm nt of the said colorants is suppress d since th glittering 
feeling of the glittering particles exceeds the color development of the colorants on the written surface. Besides, the 
glittering feeling of the glittering particles appearing on the written surface is not d termined visually, sol ly by the area 
which th glitt ring particles occupy on the writt n surface, but rath r, if thes glittering particl s occupy most of th 
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total written surface, togeth r with the I w ring of the color developm ntofth colorant's particles, the coloring surfac 
of the glittering particles is to be formed and the glittering feeling lowers on th contrary. In other words, since th 
glittering feeling of the glittering particles is the visual fe ling appearing synergistically in relation to th interspersion 
of the colorants existing among the glittering particl s, it is also preferabl tointersp rs this glittering feeling with the 

5 rate of not greater than 80% to the total written surface in relation to th color development of the colorants. H re, in 
the present invention, the 0 interspersing rate" refers to the value (%) obtained by measuring the area of the glittering 
particles occupying the total written surface by using the microscope manufactured by ELIOIMIX INC. under the trade 
name of "ERA-SOOO" as already mentioned, thereby calculating the ratio. Here, it is more preferable for the scaly 
glittering particles of the present invention to be the particles wherein the surface coating ratio of the colorant on the 

10 particle surface is not greaterthan 40% in the state of dried written marks. In addition, it is the most suitable to intersperse 
these scaly glittering particles with the rate within the range of 20-45% to the total written surface. 
[0077] By the way, the inventors have found that in the case of an aqueous ink which contains binder components 
fixing the said scaly glittering particles to written marks or coated films, while the resin component constituting the 
binder component fixes the scaly glittering particles to a written surface (a coated surface), it forms the resin film, 

15 directly covering the surface of the said glittering particles and that the resin film further forms the concavo-convex, 
which impairs the glittering feeling of the glittering particles. The preferred embodiment of the present invention has 
found that when the concavo-convex rate which the resin film has is not greater than 0.15jim, the written marks can 
have a strong glittering feeling. In the present invention, the concavo-convex rate refers to the average value of R ^ 
(u/n) , the maximum value of roughness measured on each surface of the several glittering particles which exist per 

20 unit area of the written marks or coated films in a state of dryness by using the microscope manufactured by ELIONIX 
INC. under the trade name of "ERA-8000 n . 

[0078] The glittering feeling of the scaly glittering particles is realized well with the starry glitter when the rate of the 
smoothness on the coated film (the smoothness on the written surface) is not less than 9\um. When the rate of the 
smoothness on the coated film (the smoothness on the written surface) is less than 9p.m, as above-mentioned, the 
25 gradient of the smooth surface of the glittering particles arranged on the written surface becomes small thereby making 
it difficult to receive the satisfactory starry glitter by changing the position to see these particles. Here, the "smoothness 
on the coated films" refers to the average value of R max (um), the maximum value of roughness measured on each 
surface of the several glittering particles which exist per unit area of the written marks or coated films in a state of 
dryness by using the microscope manufactured by ELIONIX INC. under the trade name of "ERA-8000". 

30 

EXAMPLES 

[0079] Aqueous glittering inks of the Examples and Comparative Examples provided by mixing and stirring ingredi- 
ents including water, a water-soluble organic solvent, glittering particles and a colorant or a pigment base and the like 
35 in the compositions and amounts (parts by weight) given in Table 1 to disperse them, thereafter charging a water- 
soluble resin and filtering the resulting mixture, and subsequently degassing. In every preparation, heretofore known 
dispersing, degassing, filtering techniques and the like were used. 

[0080] Likewise, aqueous glittering inks of other Examples and Comparative Examples were prepared by mixing 
and stirring ingredients including water, a water-soluble organic solvent, glittering particles, and the like in the compo- 
40 sitions and amounts (parts by weight) given in Table 2 to disperse them, thereafter charging a water-soluble resin and 
filtering the resulting mixture, and subsequently degassing. In every preparation, heretofore known dispersing, degas- 
sing, filtering techniques and the like were used. 

[0081] In the same manner as previously mentioned, aqueous glittering inks of other Examples and Comparative 
Examples were prepared by mixing and stirring ingredients including glittering particles, water, a water-soluble organic 
45 solvent and the like in the compositions and amounts (parts by weight) given in Tables 3 - 8 to disperse them, thereafter 
charging a water-soluble resin and filtering the resulting mixture, and subsequently degassing. In every preparation, 
heretofore known dispersing, degassing, filtering techniques and the like were used. 

[0082] For information, a colored emulsion containing a fluorescent pigment is used as a colorant in Examples in 
Table 6. 

50 



55 
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Table 1 



( 





Examples 


Comparative 
Kxamples 


1 


2 


3 


4 


5 


1 


2 


Glittering 
particles 


(D 


7.0 


- 


7.0 


- 


- 


- 


- 


© 


- 


5.0 


- 


5.0 


10.0 


- 


- 




- 


- 


- 


- 


- 


5.0 


- 


© 














10.0 


Water-soluble 
resin 


ft) 


0.3 


0.3 








0.3 




© 






0 3 


0.3 


0.2 




0.3 


Colorant 


® 


A. .1/ 


1 0 












© 










9 O 






Pigment base 


© 






90 O 


20 O 








Water-soluble 
organic solvent 


© 




5 0 


5.0 


5.0 




5.0 


5.0 












7.0 






® 


- 


- 


- 


- 


14.0 


- 


- 


Antiseptic 

mildew-proofing 

agent 


© 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


Rust-inhibitor 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


Lubricant 


1.2 


1.2 


1.2 


1.2 


1.2 


1.2 


1.2 


Water 


85.3 


87.3 


66.3 


68.3 


65.4 


88.3 


83.3 


Evaluation 
test 


Glittering feeling 


O 


O 


O 


O 


O 


X 


X 


Spatial effect 


O 


O 


O 


O 


o 


X 


X 


Writing 
performance 


O 


O 


O 


O 


o 


O 


O 



'arts by weight) 
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Table 2 (Parts by weight) 





Examples 


Com- 
para- 
tive 
Exam- 
ples 


G 


7 


8 


9 


10 


3 


\jriJ LIA^I Ulf, 

particles 


© 


7.0 




7.0 




7.0 


- 


® 




5.0 




5.0 




- 




- 


— 


— 


— 


— 


7.0 


Water-soluble 
resin 




0.3 


0.3 


— 


— 





- 




- 


— 


0.3 


0.3 


0.2 


0.3 














3.0 


Water-soluble 
organic solvent 


® 


5.0 


5.0 


5.0 


5.0 




D.U 




- 


- 


- 


- 


7.0 














14.0 




Colorant 


® 










2.0 




Pigment base 


® 












40.0 


Antiseptic 

mildew-proofing 

agent 


® 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


Rust-inhibitor 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


Lubricant 


1.2 


1.2 


1.2 


1.2 


1.2 


1.2 


Water 


86.3 


88.3 


86.3 


88.3 


68.4 


43.3 


Evaluation 
■ test 


Glittering feeling 


O 


O 


O 


O 


O 


X 


Writing 
performance 


o 


O 


O 


O 


O 


O 
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Table 3 (Parts by weight) 





Examples 


11 


12 


13 


14 


15 


Glittering 
particles 


® 


7.0 


- 


7.0 


- 


- 


© 


_ 


5.0 


— 


5.0 


10.0 


Wau r-yoluhlfi 
resin 


® 


0.3 


0.3 








® 






0.3 


0.3 


0.2 


Colorant 


0) 


1.0 


1.0 








<D 




— 






2.0 


Figment base 


<D 


— 




20.0 


20.0 


— 


Water-soluble 
organic solvent 


<D 


5.0 


5.0 


5.0 


5.0 




® 










7.0 


® 










14.0 


Antiseptic 

mildew-proofing 

agent 




O.-l 


U.l 


0.1 


U.l 


U.l 


Rust-inhibitor 


0.1 


0.1 


0.1 


0.1 


0.1 


Lubricant 


1.2 


1.2 


1.2 


1.2 


1.2 


Water 


85.3 


87.3 


66.3 


68.3 


65.4 


Evaluation 
test 


Glittering feeling 


O 


O 


O 


O 


O 


Spatial effect 


O 


O 


O 


O 


O 


Writing 
performance 


O 


o 


O 


O 


O 
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Table 4 (Parts by weight) 









Examples 


Comparative 
Examples 








lG 


17 


1H 


19 


4 


5 


Glittering 


® 


0.01 






40.0 


0.005 


50.0 


particles 


® 




0.5 


30.0 








Water-soluble 


0) 


0.3 


0.3 






0.3 


0.3 


resin 


© 




■* 


0.3 


0.3 






Colorant. 




1.0 


1.0 


1.0 


2.0 




2.0 


Water-soluble 
organic solvent 


0) 


5.0 


5.0 


5.0 


5.0 


5.0 


5.0 


Antiseptic 

mildew-proofing 

agent 


® 


0.1 


0.1 


0.1 


0.1 


0.1 


O.i 


Rust-inhibitor 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


Lubricant 


1.2 


1.2 


1.2 


1.2 


1.2 


1.2 


Water 


92.29 


91.8 


92.3 


51.3 


93.295 


41.3 




Glittering feeling 


O 


O 


O 


O 


X 


O 


Evaluati 
test 


Spatial effect 


O 


O 


O 


O 


X 


0 


Writing 
performance 


O 


o 


O 


O 


O 


X 
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(ilittcring 
particles 



Water-soluble 
resin 



Water-soluble 
organic solvent 

Antiseptic 

mildew-proofing 

agent 



Rust-inhih itor 
. Lubricant 



20_ 
®| 0.0] 



(D 



<D I 0.3 



5.0 
0.1 



0.1 

1.2 



e 

o 



93.2 9 

(ilittering feeling j O 
O 



Tabic 5 



(Parts by weight) 



Examples 



21 



0.3 



5.0 



0.1 



0.1 
1.2 



22 



30.0 



0.3 



Comparative 
Examples 



23 | G_ 
40.0 I 0.005 



0.3 



0.3 



5.0 



0.1 



Writing 
performance 



92JJ 

O 

O 



0.1 
1.2 



63.3 

O 

o 



5.0 



0.1 



5.0 



0.1 



0.1 
1.2 



0.1 

1.2 



53.3 |93.295 
O I x 



O 



O 



50.0 



0.3 



5.0 
0.1 



43.3 



O 
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Table G (Parts by weight) 







Examples 


24 


25 


26 


27 


28 


25) 


30 


particles 




5.0 


5.0 


- 


- 


- 


- 


— 


® 




- 


5.0 


- 


- 


- 


— 




- 


- 


- 


5.0 




- 


- 


® 










5.0 












— 






5.0 




® 


— 


-f- 




— 






5.0 


Water-soluble 
resin 


CD 


0.3 


o.u 


- 


- 


- 


0.3 


- 


® 


- 


- 


0.3 


0.3 


0.3 


- 


0.3 


Colorant 




1.0 


- 


1.0 


1.0 


- 


1.0 


1.0 


© 


- 


1.0 


- 


- 


1.0 


- 


- 


Water-soluble 
organic solvent 


CD 


5.0 


5.0 


5.0 


5.0 


5.0 


5.0 


5.0 


Antiseptic 

mildew-proofing 

agent 


0) 


U. 1 


fl 1 

U. I 


ft i 

V). 1 


A 1 

U. I 


n i 


A 1 


U. 1 


Rust-inhibitor 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


Lubricant 


1.2 


1.2 


1.2 


1.2 


1.2 


1.2 


1.2 


Water 


87.3 


87.3 


87.3 


87.3 


87.3 


87.3 


87.3 


Evaluation 
test 


Glittering feeling 


O 


O 


O 


O 


O 


O 


O 


Spatial effect 


O 


O 


O 


O 


O 






Writing 
performance 


O 


O 


0 


O 


O 


O 


O 
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Table 7 (Parts by weight) 





Examples 




32 


33 


34 


Glittering 
particles 


(D 


7.0 




7.0 








5.0 




5.0 






















Water-soluble 
resin 


® 


0.3 






0.2 






0.3 




0.1 


© 






0.3 




Colorant 


® 


1.0 


1.0 


- • 


• - 


© 


- 


- 


- 


- 


Pigment base 




- 


- 


20.0 


20.0 


Water-soluble 
organic solvent 




5.0 


5.0 


5.0 


5.0 


© 




- 


- 


■ - 


® 










Antiseptic 

mildew-proofing 

agent 




0.1 


0.1 


0.1 


0.1 


Rust-inhibitor 


0.1 


0.1 


0.1 


0.1 


Lubricant 


1.2 


1.2 


1.2 


1.2 


Water 


85.3 


87.3 


66.3 


68.3 


Evaluation 
test 


Glittering feeling 


O 


O 


O 


O 


Spatial effect 


O 


O 


O 


O 


Writing 
performance 


O 


O 


O 


O 
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Table 8 (Parts by weight) 





Examples 


35 


3f> 


37 


38 


39 


40 


(Jittering 
particles 


® 


OA) 


r» n 
»>.u 


















5.0 


5.0 


5.0 




5.0 






5.0 






® 




5.0 




-- 


5.0 


- 


Water-soluble 
resin 




0.3 


0.3 


0.3 


0.3 


0.3 


0.3 


Pigment base 


® 


*"* 


Z 


20.0 




— - 


20.0 


Water-soluble 
organic solvent 




5.0 


5.0 


5.0 


5,0 


5.0 


5.0 


Antiseptic 

mildew-proofing 

agent 




0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


Rust-inhibitor 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


Lubricant 


1.2 


1.2 


1.2 


1.2 


1.2 


1.2 


Water 


83.3 


83.3 


68.3 


83.3 


83.3 


68.3 


Evaluation 
test 


Glittering feeling 


O 


O 


O 


O 


O 


O 


Spatial effect 


O 


o 


O 


o 


O 


O 


Writing 
performance 


o 


o 


O 


o 


O 


o 



(Example 41) 

[0083] An aqueous glittering ink of Example 41 was obtained in the composition and amounts (parts by weight) given 
in Table 9 by the following method of preparation with regard to compounding of the synthetic resin emulsion. That is, 
water, a water-soluble organic solvent and, as needed, other additives are mixed and stirred; glittering particles are 
charged to the resultant and stirred; and thereafter a water-soluble thickening resin is added and stirred. Next, the pH 
of the mixed liquid is adjusted as needed, and a colorant is added and stirred as needed. Subsequently, a synthetic 
resin emulsion is added and mixed. 

[0084] In this preparation, heretofore known dispersing, degassing, filtering techniques and the like were adopted. 
In the foregoing producing process, the pH was adjusted to 8.5 with caustic soda. 

(Examples 42 - 49) 

[0085] Aqueous glittering inks of Examples 42 - 49 were prepared in the same manner as Example 41 except for 
using the compositions and amounts (parts by weight) given in Tables 9 and 10. 

(Comparative Examples 8-14) 

[0086] Aqueous glittering inks of Comparative Examples 8-14 were prepared in the same manner as Example 41 
except for using th compositions and amounts (parts by weight) given in Tables 9 and 1 0. Here, although Comparative 
Example 8 is an Example of claim 1 , having the required glittering feeling, its fixability is lower, and it provides a 
Comparative Example since it has no binder component. Certain other comparative examples similarly provide com- 
parisons against which th advantages of the lat r-mentioned or preferred aspects of th inv ntionmayb m asured 
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while th mselves illustrating the aspect claim d in claim 1 . This is discuss d further b low. 

[0087] For information, in Examples 42 - 49 and Comparative Examples 8-14 used, h retofor known dispersing, 
degassing, filtering techniques and the like were adopted. 

Table 9 



(Parts by weight) 





Examples 


Comparative Examples 


41 


42 


43 


44 


45 


8 


9 


10 


Glass flake particles 


© 


5.0 


5.0 


5.0 


5.0 


5.0 


5.0 


5.0 


5.0 


Water-soluble thickening resin 


@ 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


© 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 






7.5 
















© 




7.5 














Binder component 


© 






7.5 












(solids) 


® 








7.5 










© 










7.5 






















2.0 


15.0 


Water-soluble organic solvent 




7.0 


7.0 


7.0 


7.0 


7.0 


7.0 


7.0 


7.0 


® 


15.0 


15.0 


15.0 


15.0 


15.0 


15.0 


15.0 


15.0 


Pigment base 




2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


Antiseptic mildew-proofing agent 


© 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


Lubricant 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


Water 


G3.0 


63.0 


63.0 


63.0 


63.0 


70.5 


68.5 


55.5 


Fixability 


O 


O 


O 


O 


O 


X 


X 


O 


Writing aptitude 


o 


O 


O 


O 


O 


O 


O 


X 


Glittering feeling 


o 


O 


O 


O 


O 


O 


O 


O 


Spatial effect 


o 


O 


O 


O 


O 


O 


O 


O 



Note) The binder component is indicated by a content of solids (parts by weight). 

Table 10 



(Parts by weight) 




Examples 


Comparative Examples 


46 


47 


48 


49 


11 


12 


13 


14 


Glass flake particles 


® 


5.0 


0.5 


30 


5.0 


5.0 


5.0 


0.01 


50 


Water-soluble 


® 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


thickening resin 


© 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


Binder component (solids) 


© 


40 






0.01 


0.00 5 


45 










7.5 


7.5 








7.5 


7.5 


Water-soluble 


© 


7.0 


7.0 


7.0 


7.0 


7.0 


7.0 


7.0 


7.0 


organic solv nt 


@ 


15.0 


15.0 


15.0 


15.0 


15.0 


15.0 


15.0 


15.0 


Pigment bas 


© 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 


2.0 
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Table 10 (continued) 



(Parts by w ight) 




Examples 


Comparative Examples 


46 


47 


48 


49 


11 


12 


13 


14 


Antiseptic mildew-proofing agent ® 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


Lubricant 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


Water 


30.5 


67.5 


38.0 


70.49 


70.495 


25.5 


67.99 


18.0 


Fixability 


0 


0 


O 


O 


X 


O 


O 


0 


Writing aptitude 


O 


o 


0 


O 


O 


X 


O 


X 


Glittering feeling 


0 


0 


0 


O 


O 


X 


X 


O 


Spatial effect 


0 


o 


o 


O 


O 


X 


X 


O 



Note) The binder component is indicated by a content of solids (parts by weight). 
[0088] In Tables 1-10, each raw material composition is as follows: 

20 

(Glittering particles) 
[0089] 

25 ©Glass Flake Particles: Trade name "Crystal Color GF2525-M", manufactured by Toyo Aluminium Co., Ltd., me- 
dian diameter = about 25 urn 

©Glass Flake Particles: Trade name "Crystal Color GF2540", manufactured by Toyo Aluminium Co. , Ltd. , median 
diameter = about 40 urn 

©Glass Flake Particles: Trade name "Metashine REFSX-2025PS", manufactured by Toyo Aluminium Co., Ltd., 
30 median diameter = about 25 urn 

©Glass Flake Particles: Trade name "Metashine REFSX-2040PS", manufactured by Toyo Aluminium Co., Ltd., 
median diameter = about 40 um 

©Aluminum powder, trade name "WXM0630", manufactured by Toyo Aluminium Co., Ltd., average particle size 
- about 5 u,m (surface not smooth) 
35 ©Pearlescent pigment: trade name "Iriodin 302", manufactured by Merck Japan Limited, particle size = about 5 - 
20 jxm 

©Metal coated inorganic particles (yellow): trade name "Paliocrom Gold L2002", manufactured by BASF AG, 
median diameter = about 20 um 

©Metal coated inorganic particles (yellow): trade name "Paliocrom Gold L2022", manufactured by BASF AG, 
40 median diameter = about 16 um 

(Water-soluble resin) 

[0090] 

45 

©Rhamsan gum: trade name "K7C233", manufactured by Sansho Co., Ltd 
©Welan gum: trade name "K1C376 U , manufactured by Sansho Co., Ltd 

©Carboxymethyl cellulose (CMC): trade name "Cellogen 7A", number average molecular weight = 27000 - 33000, 
manufactured by Dai-ichi Kogyo Seiyaku Co., Ltd. 
so ©Xanthan gum: trade name "Kelzan", manufactured by Kelco a unit of Monsanto Company. 
©Polyacrylic acid: trade name "Carbopol 940". manufactured by BF Goodrich Co., Ltd. 
©Succinoglycan: trade name "Reozan", manufactured by Sansho Co., Ltd 

(Water-soluble organic solvent) 

55 

[0091] 

©Glycerin 
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©Dipropyl ne glycol monopropyl ther 
©Dipropylen glycol monomethyl eth r 
©Propylene glycol 



s (Binder compon nt/ Fixing ag nt) 



[0092] 



©Acrylic synthetic resin emulsion: trade name "Nikasol FX336 , \ manufactured by Ninon Carbide Co., Ltd. ; anionic 
10 property; pH 7.5; minimum film forming temperature 0°C 

©Vinyl acetate synthetic emulsion: trade name "Nikasol TG134A 0 manufactured by Nihon Carbide Co., Ltd. pH 
7.5; minimum film forming temperature 0°C 

©Mnyl acetate synthetic emulsion: trade name "Mowinyl 507" manufactured by Clariant Polymer Co., Ltd. nonionic 
property; pH 6.5; minimum film forming temperature 0°C 
15 ©Acrylic ester copolymer resin emulsion: trade name "Mowinyl DM772 8 manufactured by Clariant Polymer Co., 

Ltd. anionic property; pH 8.5; minimum film forming temperature 12~14°C 

©Acrylic ester copolymer resin emulsion: trade name "Mowinyl 700" manufactured by Clariant, Polymer Co., Ltd. 
anionic property; pH 8.0; minimum film forming temperature 5°C 

©Methyl cellulose: trade name "Seska MC25S" manufactured by Daiichi Kogyo Seiyaku Co., Ltd. 

20 

(Colorant) 



[0093] 

25 ©Yellow dye: trade name "Yellow 202 (1 Acid Yellow 73, Aizen Co., Ltd. 

©Red dye: trade name "Chugai Aminol First pink R", xanthen-type, manufactured by Chugai Kasei Co., Ltd. 
©Blue pigment: trade name "Firstgen Blue TGR", phthalocyanine blue, manufactured by Dainippon Ink & Chem- 
icals, Inc. 

©Yellow pigment: trade name "Seikafast Yellow A-3", azo-type, manufactured by Dainichiseika Color & Chemicals 
30 Mfg. Co., Ltd. 

©Yellow resin emulsion: trade name "LUMIKOL NKW-21 05*, yellow fluorescent pigment, manufactured by Nippon 
Keiko Kagaku CO., Ltd. 

©Blue resin emulsion: trade name "LUMIKOL NKW-21 08", blue fluorescent pigment, manufactured by Nippon 
Keiko Kagaku CO., Ltd. 

35 ©White pigment: trade name B Kronos-KR380", titanium oxide, manufactured by Titan Kogyo CO., LTD. 



(Pigment base) 



[0094] 



40 



45 



©Pigment base: A pigment dispersion of a pigment base was obtained, in the form of a water dispersion of pigment 
(average particle size = 0.08 urn; solid content = 10% by weight), by adding and dissolving triethylamine to a 
mixture obtained by mixing the above-mentioned blue pigment@and the following resin for dispersing pigment in 
the following proportion, and thereafter conducting dispersion with a ball mill. As the resin for dispersing pigment 
a styrene-acryl copolymer was used (trade name "JOHNCRYL J683", Johnson Polymer Co., Ltd., weight average 
molecular weight = 8000). 



50 



55 



Blue pigment© 

Resin for dispersing pigment 



5 parts by weight 
1 part by weight 



©Pigment base: A pigment dispersion of a pigment base was obtained, in the form of a water dispersion of pigment 
(average particle size = 0.08 u.m; solid content = 10% by weight), by adding and dissolving triethylamine to a 
mixture obtained by mixing the above-mentioned yellow pigment @and the following resin for dispersing pigment 
in the following proportion, and thereafter conducting dispersion with a ball mill. As the resin for dispersing pigment 
was used a styrene-acryl copolym r (trade nam "JOHNCRYL J683", Johnson Polymer Co., Ltd., weight average 
molecular weight = 8000). 
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Y ilow pigment® 

Resin for dispersing pigment 



5 parts by w ight 
1 part by weight 



10 



15 



20 



25 



30 



35 



40 



45 



50 



©Pigment base: A pigment dispersion of a pigment base was obtained, in the form of a water dispersion of pigment 
(average particle size = 0.4 ujti; solid content = 1 0% by weight), by adding and dissolving triethylamine to a mixture 
obtained by mixing the above-mentioned white pigment ©and the following resin for dispersing pigment in the 
following proportion, and thereafter conducting dispersion with a ball mill. As the resin for dispersing pigment is 
used a styrene-acryl copolymer (trade mane "JOHNCRYL J683", Johnson Polymer Co., Ltd., weight average mo- 
lecular weight = 8000). 



White pigment® 

Resin for dispersing pigment 



5 parts by weight 
1 part by weight 



(Antiseptic mildew-proofing agent) 

[0095] ® 1 ,2-BenzoisothiazoIin-3-one (trade name "Proxell GXL", Hoechst Synthesis Co., Ltd.) 

(Rust-inhibitor) 

[0096] Benzotriazole 

(Lubricant) 

[0097] Maleic monoamide 
(Preparation of test samples) 

[0098] Next, each of the inks of Examples and Comparative Examples given in Tables 1-10 was packed into an ink 
container made of a polypropylene tube equipped with a ball-point pen tip made of stainless steel (ball material: silicon 
carbide), and ball-point pens of test samples having the ink containers therein were prepared. The diameter of a ball 
is 1 .0mm. 

(Evaluation test) 

[0099] The glittering feeling and spatial effect of each ink for the Examples and Comparative Examples given in Table 
1 and the glittering feeling of each ink for the Examples and Comparative Examples given in Table 2 were evaluated 
by writing on commercially available loose-leaf sheets with these ball-point pens. The glittering feeling and spatial 
effect of each ink for the Examples and Comparative Examples given in Tables 3 - 4, the glittering feeling of each ink 
for the Examples and Comparative Examples given in Table 5, the glittering feeling and spatial effect of the ink for 
Example 2B given in Table 6 and the glittering feeling of each ink for Examples 29 and 30 given in Table 6 were 
evaluated. The glittering feeling and spatial effect of each ink wherein other water-soluble resins were incorporated 
were evaluated for Examples 31 - 34 given in Table 7. The glittering feeling and spatial effect of each ink were evaluated 
for Examples 35 - 40 given in Table 8. Also, the writing performance was evaluated for each Example and each Com- 
parative Example given in Tables 1-8. The glittering feeling, spatial effect and furthermore fixability and writing aptitude 
were evaluated for each ink of Examples 41 - 49 containing resin emulsions given in Tables 9 and 10. 

(Evaluation of glittering feeling) 

[01 00] Evaluation of the glittering feeling was conducted by visual observation of writings. Rating criteria were: O for 
ones having strong glittering feeling; x for ones having little or no glittering feeling. 

(Evaluation of spatial effect) 

[0101] Evaluation of the spatial effect also was conducted by visual obs rvation. Rating criteria were: O for ones 
having spatial ffect; x for ones having no spatial ffect 
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(Evaluation of writing performance) 

[0102] The writing performanc was evaluated according to feeling in writing. Rating criteria were: O for ones having 
good writing performance and permitting smooth writing; x for ones having poor writing performance and not permitting 
smooth writing very much. 

(Test of fixability) 

[0103] The fixability shown in Tables 9 and 10 was evaluated according to the following criteria by writing on com- 
mercially available loose-leaf sheets with ball-point pens of test samples according to every Example and Comparative 
Example, drying the written marks, thereafter adhering commercially available adhesive cellophane tapes thereon, 
and then visually observing conditions after peeling the tapes. 

♦ O: Glittering particles remain on the written mark and the glittering feeling before peeling of the cellophane tape 
has not been lost. 

• x : Glittering particles are peeled from the written mark and the glittering feeling before peeling of the cellophane 
tape has been lost. 

(Test of writing characteristics) 

[0104] The writing characteristics shown in Tables 9 and 10 were evaluated by writing on commercially available 
loose-leaf sheets with ball-point pens of test samples according to every Example and Comparative Example, and 
rating writing feeling according to the following criteria. 

♦ O: Writing feeling is smooth. 

* x : Writing feeling is heavy and the ink does not flow. A double-line written mark was obtained. 

[0105] Tables 1-10 show results of glittering feeling, spatial effect and writing performance in each Example and 
each Comparative Example. 

[0106] From Table 1 , Examples 1 and 2 provided written marks with a glitter interspersed in a written mark having 
both a strong glittering feeling like sunshine and strong spatial effect. Examples 3 and 4 provided written marks with 
a glitter interspersed in a written mark having a strong glittering feeling like stars twinkling in the night sky and strong 
spatial effect Example 5 provided coated films with a glittering feeling and spatial effect inside and a double-colored 
red written mark outside. On the other hand, Comparative Examples 1 and 2 provided written marks having weak 
glittering feeling but having no spatial effect without any glitter interspersed in a written mark. Writing performances of 
the inks of Examples 1 - 5 were good as in Comparative Examples 1 and 2. 

[0107] From Table 2, Examples 6 - 9 containing metal coated inorganic particles as glittering particles provided 
golden written marks with strong glittering feeling. Likewise, Example 10 containing metal coated inorganic particles 
as glittering particles provided coated films having glittering feeling inside and a double-colored red written mark. On 
the other hand, Comparative Example 3 containing conventional aluminum powder particles as glittering particles 
provided a golden metallic written mark having poor and weak glittering feeling without any strong glittering feeling or 
spatial effect and without any glitter interspersed in a written mark. Writing performances of the inks of Examples 6 - 
10 were good as in Comparative Example 3. 

[0108] The inks of Examples 1 - 5 containing glass flake particles can provide written marks with an unprecedented 
unique feeling since these inks can provide written marks with both a strong glittering feeling and strong spatial effect 
by comprising glass flake particles and colorants instead of using glittering pigments as in Comparative Examples 1 - 2. 
[0109] The inks of Examples 6-10 containing metallic coated inorganic particles as glittering particles cannot provide 
such strong glittering feeling that a glitter shines interspersed in a written mark and spatial effect but can provide written 
marks or coated films having a strong glittering feeling without loosing glitter in comparison to the ink of Comparative 
Example 3. 

[0110] From Table 3, the inks of Examples 1 1 and 1 2 containing glass flake particles provided written marks having 
a strong glittering feeling with a glitter interspersed in a written mark like sunshine and strong spatial effect as in the 
inks of Examples 1 and 2. The inks of Examples 13 and 14 provided written marks having a strong glittering feeling 
like stars twinkling in the night sky and strong spatial effect as in the inks of Examples 3 and 4. The ink of Example 15 
provided a glittering coated film inside and a double-colored red writt n mark outside as in the ink of Exampl 1 0. The 
inks of these Examples 11-15 were also good in writing performance. 

[0111] From Table 4, the inks of Examples 16 - 19 containing glass flake particles in 0.01 - 40% by weight relative 
to th total amount of th inks provided good writing p rformanc s and also provided written marks having a strong 
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glittering feeling and spatial effect. On the other hand, the ink of Comparative Exampf 4 containing glass flake particles 
in less than 0.01% by weight relativ to the total amount of the ink did not provide a strong glittering feeling and the 
glittering feeling was poor and weak. Moreover, the ink of Comparative Example 4 also had a weak spatial effect which 
had been reduc d. On the other hand, the ink of Comparative Example 5 containing glass flake particles in more than 
40% by weight relative to the total amount of the ink had both strong glittering feeling and strong spatial effect, but had 
poor writing characteristics. 

[0112] From Table 5, the inks of Examples 20 - 23 containing metal coated inorganic particles as glittering particles 
in 0.01 - 40% by weight relative to the total amount of the inks provided good writing performances and also provided 
written marks having strong glittering feeling. On the other hand, the ink of Comparative Example 6 containing metal 
coated inorganic particles in less than 0.01 % by weight relative to the total amount of the ink provided no strong glittering 
feeling and the glittering feeling was poor and weak. On the other hand, the ink of Comparative Example 7 containing 
metal coated inorganic particles in more than 40% by weight relative to the total amount of the ink had a strong glittering 
feeling, but had poor writing performance. 

[01 1 3] From Table 6, the inks of Examples 24 - 28 provided fluorescent written marks having a strong glittering feeling 
and spatial effect. The inks of Examples 29 and 30 provided fluorescent golden written marks having a strong glittering 
feeling. In the case of these inks, writing performance was also good. 

[01 14] From Table 7, also the inks of Examples 31 to 34 wherein water-soluble resins including xanthan gum, poly- 
acrylic acid and succinoglycan are compounded provided written marks having a strong glittering feeling and spatial 
effect. Moreover, from Table 8, in the case of the inks of Examples 35 - 40 containing an aluminum powder pigment, 
titanium oxide and the like, the colors of the written marks were clearly shown up even on a black paper because of 
their sufficient opacifying power, and glittering written marks having a strong glittering feeling and spatial effect were 
obtained. 

[0115] From Tables 9 and 1 0, the aqueous glittering ink of Examples 41 - 49 exhibited a glittering feeling suggestive 
of a jewel, aquamarine, and provided good fixability and good writing aptitude. 

[0116] On the other hand, Comparative Example 8 provided a glittering feeling and spatial effect suggestive of a 
jewel, aquamarine, but no fixability was obtained at all. In Comparative Example 9, a glittering feeling and spatial effect 
suggestive of a jewel, aquamarine, were provided and writing aptitude was good, but no fixability was obtained at all. 
Moreover, in Comparative Example 10, a glittering feeling and spatial effect suggestive of a jewel, aquamarine, were 
provided and fixability was good, but writing performance was poor. 

[0117] Furthermore, Table 1 0 shows that the inks of the Examples preferably contain the synthetic resin emulsions 
in 0.01 - 40% by weight in solids relative to the total amounts of the inks. It also shows that the inks of the Examples 
preferably contain the glass flake particles in 0.01 - 40% by weight relative to the total amounts of the inks. 
[0118] Moreover, although each of the above-mentioned Examples applied the inks for those for ball-point pens, it 
can be used for other writing tools, printing inks, fields pertaining to coatings, to cosmetics, and the like. 
[0119] Since the present invention is an aqueous glittering ink containing glass flake particles, a water-soluble resin, 
a water-soluble organic solvent and water, it can provide an unprecedented unique written mark or coated film having 
a glittering feeling and spatial effect stronger than that of aqueous ink using conventional glittering pigments. In par- 
ticular, in the case of the foregoing aqueous glittering ink containing a colorant together with glass flake particles, the 
strong glitter depending upon the hue of the colorant can be provided to written marks or coated films 
[01 20] Furthermore, the aqueous glittering ink wherein metal coated inorganic particles are compounded as glittering 
particles and which contains, at least, a water-soluble resin, a water-soluble organic solvent and water can provide 
written marks or coated films having a strong glittering feeling without losing glittering feeling in comparison to the 
aqueous ink using conventional glittering pigments. Moreover, in the case of the above-mentioned aqueous glittering 
ink containing a colorant together with metal coated inorganic particles, the strong glitter depending upon the hue of 
the colorant can be provided to written marks or coated films. 

[0121] Moreover, the aqueous glittering inkcontaining glass flake particles, a water-soluble thickening resin, a water- 
soluble organic solvent and water as essential ingredients and containing a binder component, preferably a synthetic 
resin emulsion, for fixing the glass flake particles to written marks or coated films can improve fixability of the glass 
flake particles to the written mark or the coated film and can continue to provide a stronger glittering feeling and spatial 
effect to the written mark or the coated film without deteriorating ink characteristics or writing characteristics and without 
inhibiting effects of the compounding of the glass flake particles on the strong glittering feeling and spatial effect. 
[0122] Next, as in the Examples and Comparative Examples shown in Tables 1 to 8, aqueous glittering inks of the 
Examples and Comparative Examples provided by mixing and stirring ingredients including water, a water-soluble 
organic solvent, glittering particles and a colorant or a pigment base and the like in the compositions and amounts 
(parts by weight) given in Tables 1 1 to 13 to dispers them, thereaft r charging a water-solubl resin and filtering th 
resulting mixture, and subsequently degassing. In every preparation, heretofore known dispersing, degassing, filtering 
techniques and the like were used. 

[0123] Likewis ,asinth Examples and Comparativ Examples shown in Tables 9 and 10, aqueous glitt ring inks 
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of other Examples and Comparative Examples w r prepared by mixing and stirring ingredi nts including wat r a 
water-solubl organic solvent, and, as required, other additives in the compositions and amounts (parts by weight) 
given in Tables 14 to 16 to stir them, charge glittering particles and stir, thereafter charging a water-soluble thickening 
resin and stirring th resulting mixtur . N xt, after adjusting th pH, as required, the colorants as required was add d 
s and stirred. Subsequently, synthetic resin emulsion was added and mixed. For information, in this preparation, here- 
tofore known dispersing, degassing, filtering techniques and the like were used. By the pH adjustment in the said 
method of preparation, the pH was adjusted to 8.5 by caustic soda. 
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[0124] In Tables 11 - 16, each raw material composition is as follows: 

so 

(Glittering particles) 
[0125] 

55 ©Glass Flak Particles: trade nam "Metashine REFSX-2015PS", manufactured by Toyo Aluminium Co., Ltd., 
median diameter = about 15 Jim 

©Glass Rake Particles: trade name "Metashine REFSX-2025PS manufactured by Toyo Aluminium Co., Ltd., 
median diameter = about 25 ujti 
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©Glass Flake Particles: trad name "Metashine REFSX-2040PS", manufactured by Toyo Aluminium Co., Ltd., 
median diamet r = about 40 pm 

©Aluminum powder: trade name "WXMOeSO", manufactured by Toyo Aluminium Co., Ltd., median diameter = 
about 5 jim 

s ©Aluminum powd r: trad nam "WXM U75C", manufactur d by Toyo Aluminium Co., Ltd., average particle size 

- about 13 jim 

©Aluminum powder trade name n WXM 5422", manufactured by Toyo Aluminium Co., Ltd., average particle size 
= about 18 pm 

©Aluminum powder trade name " WXM 1440°, manufactured by Toyo Aluminium Co., Ltd., average particle size 
10 = about 30 \vm 

©Aluminum powder, trade name "WXM 1415", manufactured by Toyo Aluminium Co., Ltd., average particle size 
= about 50 jim 

(Water-soluble resin) 

15 

[0126] 

©Xanthan gum: trade name "Kelzan", manufactured by Kelco a unit of Monsanto Company. 
@Polyacrylic acid: trade name "Carbopol 940", manufactured by BF Goodrich Co., Ltd. 
20 dfcuccinogfycan: trade name "Reozan", manufactured by Sansho Co., Ltd 

(Water-soluble organic solvent) 

[0127] 

25 

®Glycerin 
©Propylene glycol 

(Binder component / Fixing agent) 

30 

[0128] 

®Acryl acrylate, acryl methacrvlate ether copolymer resin emulsion: trade name "Nikasol FH-01 1 A", manufactured 
by Ninon Carbide Kogyo Co., Ltd. ; anionic property; pH 7.0; minimum film forming temperature 0°C; viscosity 
35 1 50mPa • s ( a BH-typed viscometer at the temperature of 25°C) ; median diameter = about 0.05 \m\ 

©Acrylate ester copolymer resin emulsion: trade name " Mowinyl DM772" manufactured by Clariant Polymer Co., 
Ltd. ; anionic property, pH 8.5 ; minimum film forming temperature 12~14°C; viscosity 1200mPa * s (a BH-typed 
viscometer at the temperature of 25°C) ; median diameter = about 0.06 nm 

Here, in the Tables, binder componenVf being agent is represented by the amount in which solids are contained. 

40 

(Colorant) 
(Pigment base) 

45 [0129] Pigment dispersion was prepared (average particle size = 0.08 jim; solid content = 1 0% by weight), by adding 
and dissolving sodium hydroxide to a mixture obtained by mixing phthalocyanine blue (5 parts by weight) and a styrene- 
acryl copolymer (1 part by weight: trade name "JOHNCRYL J683", Johnson Polymer Co., Ltd., weight average molec- 
ular weight = 8000) thereafter conducting dispersion with a ball mill. 

so (Lubricant / Surfactant) 

[0130] mono (di) polyoxyethylene alkyl ether phospholate: manufactured by Toho Kagaku Kogyo Co., Ltd. underthe 
trade name of "Phosphanol PE-51 0" 

55 (Preparation of test samples) 

[01 31 ] Next, a ball point pen was prepared for each sample test wherein each of the ink of Examples and Comparative 
Examples giv n in Table 11-16 was pack d into an ink container made of a polypropyl ne tub equipped with a ball- 
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point pen tip mad of stainless steel (ball material: silicon carbide), and ball-point p ns of test samples having the ink 
containers therein were prepared. Th diameter of a bail is 1 .Omm. 

(Evaluation Test) 

5 

[0132] The glittering feeling and color development of each ink for the Examples and Comparative Examples given 
in Tables 11 to 16 were evaluated in a state of dried written marks by writing on commercially available loose-leaf 
sheets with these ball-point pens. The fixability of the written marks or coated films of the ink was also evaluated in 
Tables 14 to 16. In addition, the viscosity and thixotropy index (T.I. value) in each of the Examples and Comparative 

10 Examples were measured. 

[0133] Here, in Tables 1 1 to 1 6, each property value is evaluated in a state of dried written marks. The said "median 
diameters" refers to D50 value Qim) measured by the method of laser diffraction analysis using an equipment manu- 
factured by ELIONIX INC. under the trade name of "ERA-8000". In addition, the said smoothness is the average value 
°f R max (M fn )> tt* e maximum value of roughness measured on each surface of the several glittering particles which 

1$ exist per unit area of the written marks or coated films in a state of dryness by using the microscope manufactured by 
ELIONIX INC. under the trade name of "ERA-8000 

Here, the "surface coating ratio of the colorant" refers to the coating ratio of the colorant including the coloring pigment 
which covers the surface of a particle and is represented by the coating area of the colorant to the total surface area 
of the surface of a particle. In the present invention, the coating ratio of the colorant is so obtained as using the electron 

20 microscope manufactured by ELIONIX INC. under the trade name of "ERA-8000" as already mentioned, and measuring 
the average value of the surface area of the said particles and the coating area of the colorant . "Interspersing rate" of 
the glittering particles refers to the value (%) obtained by measuring the area of the glittering particles occupying the 
total written surface by using the microscope manufactured by ELIONIX INC. under the trade name of "ERA-8000" as 
already mentioned, thereby calculating the ratio. The concavo-convex rate of the resin coated films refers to the average 

25 value of R ^ (ujti), the maximum value of roughness measured on each surface of the several glittering particles 
which exist per unit area of the written marks or coated films in a state of dryness by using the microscope manufactured 
by ELION IX INC. underthe trade name of n ERA-8000". Here, the "smoothness on the coatedf ilms" refers to the average 
value of R ^ (u.m), the maximum value of roughness measured on each surface of the several glittering particles 
which exist per unit area of the written marks or coated films in a state of dryness by using the microscope manufactured 

30 by ELIONIX INC. under the trade name of "ERA-SOOO". Here, the Comparative Example 32 in the Table 1 6, the eval- 
uation is conducted by writing on a commercially available art paper unlike the case of the said Examples and Com- 
parative Examples using a commercially available loose-leaf sheet. 

[01 34] As for the ink viscosity, with the use of an ELD-type viscometer obtained from Toki Sangyo Co. ,Ltd. the thix- 
otropy index (T.I. value ) is measured represented by the ratio of V0.5 to V1 .0 (V0.5/V1 .0), wherein V0.5 is the viscosity 
35 at a rotation speed of 0.5 rpm and V1 .0 is the viscosity at a rotation speed of 1 .0 rpm when the ink is measured by the 
said ELD-type viscometer (3° R14 cone, at the temperature of 20°C). The above tables also show the V0.5, the viscosity 
when measured by an ELD-type viscometer at a rotation speed of 0.5rpm(3° R14 cone at the temperature of 20°C). 

(Evaluation of color development) 

40 

[0135] Evaluation of the color development was conducted by visual observation of writings. Rating criteria were, in 
a state of dried written marks, :@for ones having particularly strong color development, O for ones having strong color 
development, O' for ones having color development, A for ones having little color development, x for ones having no 
color development. 

45 

(Evaluation of glittering feeling) 

[0136] Evaluation of the glittering feeling was conducted by visual observation of writings. Rating criteria were, in a 
state of dried written marks,: ©for ones having particularly strong glittering feeling, O for ones having strong glittering 
50 feeling, O' for ones having glittering feeling, A for ones having little glittering feeling x for ones having no glittering 
feeling. 

(Evaluation of fixability) 

55 [0137] The fixability was evaluated according to the following criteria by writing on commercially available loose-leaf 
sh ets with ball-point pens of test samples according to every Example and Comparativ Example, drying the written 
marks, thereafter adhering commercially available adhesive cellophane tapes thereon, and then visually observing 
conditions after pe ling the tap s. 
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0:Glitt ringparticl s remain on the written marks and th glittering feeling before p eling of the cellophan tape has 
not been lost. 

x : Glittering particles are peeled from the written marks and the glittering feeling befor peeling of the cellophane tap 
has b en lost. 

[01 38] Tables 1 1 to 1 6 show the r suit of the glitt ring feeling and color development of th writt n marks or coated 
films of the ink according to every Example and Comparative Example. I n addition , tables 1 4 to 1 6 show the result of 
the fixability of the said written marks or coated films. 

(Evaluation of writing performance) 

[0139] Writing performance refers to the one right after the construction of a ball-point pen in the said each test 
sample and the one three days after directing the pen-tip of the said ball-point pen downward. This writing performance 
was, as above-mentioned, evaluated based on the following criteria, that is; O for ones having good writing performance 
with smooth feeling when writing and x for ones having poor writing performance with little smoothness. Further, in 
the Tables, those with thin spots are shown as x (thin spots). 

[0140] As shown in the Examples 50 to 56, Comparative Example 1 5, Example 72 to 78 and Comparative Example 
26 in the Tables 11 to 16, it is recognized for the glittering particles to have a median diameter of at least 10um further 
at least 13nm, preferably not less than 25ujn, and most preferably not less than 30nm. 

[0141] As shown in the Example 53, Comparative Example 15, Example 75 and Comparative Example 26 and the 
like in the Tables 11 to 16, it is recognized that the scaly glittering particles preferably have a ratio of smoothness on 
the particle surface to a median diameter of not greater than 0.011 in respect of the glittering feeling. 
[0142] In addition, as shown in each of the Examples and Comparative Examples, that is, in the Examples 58, 57, 
60, the Comparative Examples 1 6, the Examples 79, 84, Comparative Example 30 and the like in the Tables 1 1 to 1 6, 
it is recognized that the particles having the surface coating ratio of the said colorant on the said particle surface of 
not greater than 80% preferably not greater than 40% in a state of dried written marks are preferable. 
[0143] In addition, it is recognized that the ink having pseudo-plasticity fluidity (thixotropic property) with the said 
thixotropy index (T.I. value ) of not less than 1 .3 represented by the ratio of V 0 ^ to V 1 0 (V 0 5 / V 1 0 ), wherein V 0 5 is the 
viscosity with the rotation speed of 0.5 rpm and V n 0 is the viscosity with the rotation speed of 1 .0 rpm when the ink is 
measured by an ELD-typed viscometer (3 P R14 cone, at the temperature of 20°C) and with V 0 5 of 1000— 15000mPa 
• s, the viscosity when measured by an ELD-type viscometer with a rotation speed of O.Srpmp* R14 cone at the 
temperature of 20°C) is desirable. 

[0144] Moreover, as shown in each of the Examples and Comparative Examples, that is, in the Examples 64,84,63, 
and in the Comparative Examples 19,28—31 in the Tables 11 to 16, it is recognized that the written mark which inter- 
sperses this scaly glittering particles to the total written surface with the range of not greater than 80%, preferably 
within the range of 20-45% is good in respect of color development and glittering feeling. 

[0145] Further, as shown in each of the Examples and Comparative Examples in the Tables 1 1 to 1 6, it is recognized 
that the concavo-convex rate which the resin film covers the surface of the scaly glittering particles not greater than 
0.15ujti is excellent in glittering feeling. It was also recognized to be preferable to have the smoothness of the coated 
films which is not less than 9\im. 



Claims 

1. An aqueous glittering ink comprising scaly glittering particles, a water-soluble resin, a water-soluble organic sol- 
vent, and water, wherein the said scary glittering particles have a smooth metal or metallic oxide surface. 

2. An aqueous glittering ink as set forth in claim 1 , wherein a surface of the said glittering particles is a smooth metallic 
surface on which incident light reflects totally. 

3. An aqueous glittering ink as set forth in claim 1 , wherein the said glittering particles have a median diameter of at 
least 10um 

4. An aqueous glittering ink as claimed in claim 1 also comprising a colorant, wherein the said scaly glittering particles 
have a median diameter of at least 1 0\vm, a ratio of smoothness of the particle surface to the median diameter of 
not greater than 0.01 1 , and the proportions of th colorant and th glitt ring particles ar such that when a written 
mark is made by the ink the colorant covers no greater than 80% of the surface of the particles. 

5. An aqu ous glittering ink as set forth in any one of claims 1 to 4, wher in th ink has pseudo-plasticity fluidity 
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(thixotropic property). 

6. An aqueous glittering ink as set forth in claim 5, wherein the ink has a T.I. value, the thixotropy index, of not less 
than 1 .3 represented by the ratio of V 0 5 to V 1 0 (V 0 yv ro ), wh rein V 0 5 is th viscosity at a rotation speed of 0.5 

5 rpm and V 1 0 is th viscosity at a rotation speed of 1 .0 rpm wh n the ink is measur d by an ELD-type viscometer 

(3° R14cone ) at20°C). 

7. An aqueous glittering ink as set forth in claim 5 or claim 6, wherein the ink has a viscosity of 1 000-1 5000 mPa.s 
when measured by an ELD-type viscometer (3° R14 cone, rotation speed: 0.5 rpm at 20°C). 

10 

8. An aqueous glittering ink as set forth in any preceding claim, wherein the said scaly glittering particles comprise 
glass flake particles with a metal coating on a surface. 

9. An aqueous glittering ink as set forth in any one of claims 1 to 7, wherein the said scaly glittering particles comprise 
15 aluminum particles, or inorganic particles with a metal coating on a surface. 

10. An aqueous glittering ink as set forth in any preceding claim, wherein the content of the said scaly glittering particles 
is 0.01-40% by weight relative to the total amount of the ink. 

20 11. An aqueous glittering ink as set forth in any preceding claim, wherein the said scaly glittering particles have a 
median diameter of at least 25 u.m, advantageously at least 30um 

12. An aqueous glittering ink as set forth in any preceding claim, which contains from 0.01 to 40% by weight of water 
soluble resin relative to the total amount of the ink. 

25 

13. An aqueous glittering ink as set forth in any preceding claim, which contains a colorant in a proportion of 0.01 -30% 
by weight, relative to the total amount of the ink. 

14. An aqueous glittering ink as set forth in any preceding claim, further containing an opacifying pigment. 

30 

15. An aqueous glittering ink as set forth in any preceding claim, comprising a binder component for fixing the said 
scaly glittering particles to a written mark or a coated film. 

16. An aqueous glittering ink as set forth in claim 15, containing a synthetic resin emulsion as the said binder compe- 
ar nent, advantageously in a proportion of 0.01 -40% by weight solids content relative to the total amount of the ink. 

17. An aqueous glittering ink as set forth in claim 1 6, wherein the content of the said scaly glittering particles is 0.01 -40% 
by weight, the water-soluble resin, advantageously a thickening resin, is 0.01 -40% by weight and the water-soluble 
organic solvent is 1-40% by weight, relative to the total amount of the ink. 

40 

1 8. An aqueous glittering ink composition as set forth in claim 1 6 or claim 1 7, wherein the said synthetic resin emulsion 
is anionic or nonionic and its minimum film forming temperature is not higher than 20°C. 

19. A method for forming a written mark comprising glittering particles which comprises applying to a writing surface 
45 an ink composition comprising glittering particles, having a median diameter of at least 10 u.m t and a ratio of 

smoothness on the particle surface to the said median diameter not greater than 0.01 1 , and colorant particles, the 
proportion of the written surface occupied by the scaly glittering particles being at most 80%, the colorant particles 
being interspersed among the glittering particles, and at most 80% of the surface area of the glittering particles 
being coated by the colorant particles. 

so 

20. A method as claimed in claim 19, wherein the glittering particles have a median diameter of at least 25p.m, and 
the coating ratio of the colorant to scaly glittering particles is at most 40%, and the scary glittering particles occupy 
20-45% of the total written surface. 

55 21. A method for forming a written mark as set forth in claim 19 or claim 20, wh rein th rate of concavo-conv x of 
resin coated film covering the surface of the scaly glitt ring particles is not greater than 0.15^im. 

22. A method for forming a written mark as set forth in any one of claims 19 to 21, wh rein a smoothness of the coat d 
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film (the written mark) is not less than 9 urn. 

23. A written mark of an aqueous glittering ink providing glittering feeling and spatial effect, especially one in which 
scaly glittering particles having a smooth metallic surface on one particl surface ar intersp rsed in a written mark. 

24. A written mark having the characteristics of the aqueous glittering ink, advantageously an ink as defined in any 
one of claims 1 to 1 8 which contains a colorant, with glittering particles having a median diameter of at least 1 0^m, 
the ratio of smoothness on the particle surface to the median diameter being not greaterthan 0.01 1 , and the coating 
ratio of a colorant to scaly glittering particles being not greater than 80, the glittering particles occupying at most 
80% of the total written surface, the said colorant's particles being interspersed among the glittering particles. 

25. A written mark as claimed in claim 24, wherein the glittering particles have a median diameter of at least 25\im, 
and the coating ratio of the colorant to scaly glittering particles is at most 40%, and the scaly glittering particles 
occupying 20-45% of the total written surface. 

26. A written mark as set forth in claim 24 or claim 25, wherein the rate of concavo-convex of resin coated film covering 
the surface of the scaly glittering particles is not greaterthan 0.15jim. 

27. A written mark as set forth in any one of claims 24 to 26, wherein the smoothness of a coated film (written mark) 
is not less than Q[im. 

28. A ball-point pen with an aqueous ink filled in the ink reservoir containing scaly glittering particles having a smooth 
metallic surface. 

29. A ball-point pen as set forth in claim 28, wherein the scaly glittering particles are particles selected from the group 
of glass flake particles having a smooth metallic surface, aluminum particles having a smooth particle surface, and 
inorganic particles having a smooth metallic surface. 

30. A ball-point pen as set forth in claim 28 or claim 29, wherein the scaly glittering particles have a median diameter 
of at least 1 0jim, advantageously at least 30jim. 

31. A ball-point pen with an aqueous glittering ink filled in the ink tank, the ink comprising scaly glittering particles, a 
water-soluble resin, a water-soluble organic solvent, a colorant and water, wherein the said scaly glittering particles 
have a median diameter of at least "\0\um, thixotropy index (T.I. value) of not less than 1 .3, represented by the ratio 
of V 0 .5 to V 1 0 (V 0 g/V 1 0 ), wherein V 0 5 is the viscosity at a rotation speed of 0.5 rpm and V 1 0 is the viscosity at a 
rotation speed of 1.0 rpm when the ink is measured by an ELD-type viscometer (3° R14 cone, at 20°C) and the 
V 0 5 , the viscosity with the rotation speed of 0.5 rpm, of 1 000-15000 mPa.s. 

32. A ball-point pen as set forth in claim 31 , wherein the ratio of smoothness on the glittering particle surface to the 
median diameter is not greater than 0.011 , and the surface coating ratio of the said colorant covering the said 
particle's surface in a written mark is not greaterthan 80%. 
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